IV. X-ray Powder Diffraction (XRD)
XRD analysis was performed on a Bruker-AXS D8 Advance Diffractometer equipped with a Cu source producing a monochromatic K-α radiation at wavelength of 1.54184 Å and a PSD Lynxeye detector. Samples were ground to a fine powder prior to analysis. Samples were run with a rate of 0.05°/sec over a 2θ range of 5-38° (cellulose do not present any diffraction pattern after this angle) in a locked coupled theta-2θ scan mode. Generator voltage and current were set to 40 kV and 40 mA respectively. Samples background was subtracted.
The crystalline index (CrI) was calculated as:
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V. Attenuated Total Reflection Fourier Transform Infrared Spectroscopy (ATR-IR)
ATR-IR was carried out using a Perkin Elmer Spectrometer (Spectrum 400). Spectra were taken from 4000 cm −1 to 600 cm −1 at 4 scans, with a spectral resolution of 4 cm −1 and a blank window for background.
VI. BET/BJH Porosimetry Analysis
The surface area and porosity of the Nanocellulose samples was analysed using a Micromeritics TriStar Surface Area and Porosity Analyser. A measured amount of dry (ca. 50 mg), powdered sample was put inside a clean, dry porosimetry tube and their mass was recorded. Next, degassing of the samples were performed at a temperature of 90 °C for 4-5 h. After degassing, the mass of the glassware and sample was re-measured and this value used for the analysis. All analyses were done in triplicates. The data was processed (using TriStar software). Specific surface areas were calculated using the Brunauer-Emmett-Teller (BET) equation. Desorption pore volume and pore size were calculated using Barrett-Joyner-Halenda (BJH) equations.
VII. High-performance Liquid Chromatography (HPLC) Analysis of sugars
Sugars (levoglucosan, glucose, fructose/xylose, cellobiose and rhamnose), sugar acids (glucuronic acid and galacturonic acid) and organic acids (lactic acid, formic acid and acetic acid) present in the aqueous filtrate where quantified by HPLC using the following conditions: Agilent Hi-Plex H (300 x 7.7mm, 8um particle size) column, 0.005M H 2 SO 4 as mobile phase, isocratic mode, flow-rate at 0.4 mL/min., column temperature at 60 °C, Refractive Index Detector (55 °C), Injection Volume of 5 μl and total run time of 35 minutes.
VIII. Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)
A weighed sample was placed in a microwavable digestion tube, and reverse aqua-regia was added to it (9 mL of conc. HNO 3 and 3 mL of conc. HCl). The sample was then digested with the aid of a microwave digester (Mars Xpress). Once digestion was completed, the sample was diluted to 25 mL using deionised water and filtered. Samples were analysed on a axial Varian vista ICP-OES. Results w automatically corrected for dilution factor.
IX. Carbon, Hydrogen and Nitrogen Elemental Microanalysis (CHN)
CHN data was recorded with a CE-440 elemental analyser from Exeter Analytical, in conjunction with a Sartorius S2 analytical balance. Samples were combusted at 975 °C in an oxygen atmosphere, and the combustion products analysed by a series of thermal conductivity detectors.
X. Pyrolysis Gas Chromatography-Mass Spectroscopy (Py-GC-MS)
Py-GC-MS results were acquired using a CDS Analytical 5250-T Trapping Pyrolysis Autosampler (UK) was used as the pyrolysis unit, Agilent Technologies 7890B GC System (USA) as gas chromatography unit and Agilent Technologies 5977A MSD (USA) as mass spectrometer. The sample was loaded into the pyrolysis unit and pyrolyzed at 600 °C for 10 s. The volatile materials released were carried into the GC/MS unit by nitrogen for analysis. The following GC/MS parameters were applied: GC inlet temperature at 350 °C, initial temperature at 40 °C for 2 min, ramp rate at 10 K/min till 300 °C, holding at 300 °C for 30 min, split ratio with 50:1. Volatile compounds were identified by comparing the mass spectra with NIST Lab database. Analysis was performed in BDC, University of York.
XI. Water holding Capacity (WHC)
Water holding capacity (WHC) of samples were estimated by the method described by Matzain, 2014 [23] . Weighted mass of the sample (ca. 0.20g) is mixed with 20 mL of water, stirred for 20 minutes and then centrifuged (3500 rpm, 20°C, 20 minutes). After pouring down the supernatant from the centrifuge tube, the WHC (g of water/g dry sample) of the sample can be calculated by the following equation:
S5: ATR-IR I. Table: Overall assignment of ATR-IR spectra of MNC samples. C = cellulose, P = pectins and H = hemicelluloses, CaC 2 O 4 = calcium oxalate and lignin
ATR-IR spectra of MMC (A) and CMC (B) samples. Arrows emphasise the removal of pectins/hemicellulose from nanocellulose fibrils with increasing microwave processing (MHT) temperature.
S6: PY-GC-MS
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